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Presentation Overview

® How did Laptops in Space get started?

® How are Laptops in Space used?

® What are some of the challenges of managing Laptops in Space?
® Looking Forward

® Closing and Q&A
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How did Laptops in Space get started?
Or better...Why is this man so happy?

® Commander John Young on
STS-9, December 1983

®* First flight of SPOC - the Shuttle
Portable Onboard Computer

® GRID Compass “Portable”
Computer
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How did Laptops in Space get started?

® The GRID Compass — A Complete Portable System
® Generally considered the first laptop — ten pounds
® 8086 system with 8087 co-processor, 512K RAM, and 384K of bubble memory
® “Clamshell” 4”x4” Electroluminescent (EL) Display
® Cooling fan added to pull air through the case
® GRID-OS Operating system and GRIiD development tools
®* Theinitial software was developed at JSC in MOD and included:
— WorldMap display showing three groundtracks, day/night shading
— MET Clock
— AOS/LOS clocks for ground and TDRSS stations

— Earth Observation clock and suggested F-Stop setting for camera
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How did Laptops in Space get started?

GRID

TS MORE THAN JUST A
HIGH PERFORMANCE
PORTABLE COMPUTER.

Computers g —HNetworking
Software Training

—Support

Peripherals S iee

THE GRID

COMPASS

THIS IS WHAT HIGH PERFORMANCE
MEANS.

GRIiD computers have up lo

1.4 million characters of internal
memory capacity— or over 500
lyped pages!

GRID computers can do many
calculations as fast as minicompu-
ters, Only GRID offers two central
rocessors: a 16-bit Intel 8086 that's
compatible with IBM-PC software,
and a special high speed 8087
numeric and graphics processor.

GRID's high contrast light-
emitting EL sereen ean he viewed
from any angle and under any
lighting conditions

With our new large 82" EL screen,
you can display 25 lines and up to
128 characters acrnss, all at once.
GRID computers have the unique
capacity to hold up to 512K of user
installahle ROM cartridges with
standard or customized software.

gh just 10

GRID computers wi

pounds and fitnicely into a briefcase.

Yet they're more powerful than
most desklop computers.

Specifications

TORTABLE COMPLTER EXMILY:
9 models wvailal
Easy o read ligh
Upk AN

84K of nomvolatike bubible memory

Upta 512K of userinstallable
ROM cantridges

High speed 30012010 bavd modem
Rugged magnesiom case
Weighs 10 pounds

SOFTWARE:

17 Easy to Jearn Intesrated

Soltware Packages

Extensive communications software,
including DEC VTIO0, 13M 3101 and TT¥
terminal emulalors

Compielc pragram development
enviroament wilh 5 languages

Camgassisatradenark ol G

REALLY

MS-DOS operating sysiem and over 100
popular [BY-PC programs.

Electro

sl lwa tribution
FERIPHERALS:

Portable [BM-PC lorman flopps disk drive
10Mb Hard Disk System with floppy

disk dive

GRIDCentral high capacity data starage via
phone fire:

Plalters, dot-matix, inkjet, and letter
quality priniees

e #i
Supports upto 54 ORID compulers

and IBY-FCs

Share Hles and periphenals in or out
aithe pifice

sl

Aceess via phone or twisted parr cable
10 and 40 megabye disk drives

-
Ellisan

o Corparation. 123

i, Wi
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GRID is the mast rugged portable:
computer on the market. Its solid
state electronics and magnesium

se can withstand impacls of upto

uses reliable bubble memory
© a built-in electronic

disk drive.

With GRID's built-in high speed
1200 baud modem, you can send
data over ovdinary phone lines.
And you can do it four times faster
than with other portables!

GRID Server connects both GRID
compulers and [BM-PCs in a local
and remote area network, Up lo
58 users can communicate simul-
taneously, from any location.

GRID supports MS-DOS and over
100 of the most papular IBM-PC
programs.

There are over 17 GRID software
programs to choose from. They all
work together and are extremely
easy o use.

VICE, AND SUPFORT:
1t Tants Sofware Workshaps.

lions Consulting
s available for loan during repairs
1 houra day lelephone assistance

For mare informatinn c2ll S00- 222 GRID
G

ms Corporation

2535 Garcia Avenue
Mauntain View, CA 54043
48000

Paris, |
Distribulors worldwide.

ademar of Microfro, Muliglan isa
i and IEH- PO

Lk af Microsoit, i
091968 GRID Srstems Cor

jon Printed in 1 S0
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How did Laptops in Space get started?
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Beyond SPOC...

Payload and General Support Computer - PGSC
— The applications quickly surpassed the capabilities of the SPOC, and a

new program, the Payload and General Support Computer (PGSC)
project, was created to provide a single crew interface for mission
software and payload control.

The first PGSC was a modified GRiD model 1530. It was a 80C386 32 bit
12.5Mhz with a 80387 math coprocessor, 4Mb of Ram (expandable to
8Mb), one 3.5" floppy drive, and a 20Mb fixed drive (later upgraded to
40Mb).

The PGSC was first flown on STS-29 in March 1989.
Starting with STS-63 the PGSC was upgraded to an IBM 755c ThinkPad

Intel 486DX4, 75Mhz processor, 12Mb of RAM expandable to 36Mb,
removable 540Mb hard drive, and a 10.4” active matrix screen.

An expansion chassis was also developed to allow for PC cards to be
added to the system
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Beyond SPOC...

® Laptops Today
— Payload and General Support Computer — Shuttle
— Portable Computer System — ISS
— Station Support Computer — ISS
— Personal Digital Assistant — ISS
— Payload-specific laptops — Shuttle and ISS
— Medical Equipment Computer - ISS
— Almost all are IBM A31P ThinkPads
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Beyond SPOC...
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Beyond SPOC...

® Two major leaps forward in 1993
— Telemetry from the Pulse Code Modulation Master Unit ( PCMMU)

— Two way space-to-ground communication

©
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Beyond SPOC...

Orbiter Communications Adapter

Background

» The Orbiter Communications Adapter (OCA)
card provides two way space-to-ground
communication between computers via the
TDRSS Ku-band link.

" OCA translates between COTS-based
computers/networks and proprietary NASA
communications systems on Shuttle and ISS.

. OCA cards are installed into Microsoft Windows-
based computers, in conjunction with an EV-
developed Windows device driver.

" When coupled with Windows server software, the
OCA can virtually connect space and ground
LANS.

" First flight in 1993 (KCA), with Revision 1
currently in use on ISS.

" Revision 2A card slated for use with SVG and
A31p-based OCA Router.

mmwu l|J1i‘llIJHIHllllllllllllllllIIllllll '|m.1-1|1'111|11l1|1|u|h1-'9ﬂi
“I" ||||||||| | ..... ‘rt'| --------- Inrrr rvrl rrrrrrrrr [RERR) tlt!"l ||||||

Usage

File transfers (including OBSS data)

IP phone

Net Meeting video teleconferencing
Electronic white board

SVG video downlink

Many other COTS IP-based applications...

VV Y VYV VYV
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How are Laptops in Space Used?

i
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Telemetry Server Client Applications
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How are Laptops in Space Used?

WorldMap Map Displays
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How are Laptops in Space Used?

WorldMap Pass Predictions

Observer: Houston,
Target:

T (CE179)
IS5 (25544)

Position= 29.7°
Position= 26.6°

-95.4° pltitude= 8.88 nm
-27.7° Altitude= 1921.8 nm

Obs to Trg: Azimuth= 75.1°EHE Declination= 26.7° Range= 3486.5 nm

Date{EHT)
20805/ 067
2065/ 068

Time of
HEL
g9 :-38:18

Time of
Ads
B9:36:-34

80:25:34 |00:27:25 [80:29:16

Observer: IS5 (25544)
Target: HST (205807

Obs to Trg: Azimuth= 147.5° SE

Fosition= 14.7°
Fosition= —28.5° -

2005/078

Time of Time of
Date (GMT) A05 NEL
2005076 16:37:03 137:20
Fpig i} g

17: 0l
0g

02 atih
2005/078 03:44:17 03:44:56
2005/079 13:18:20 13:18:56
2005/079 14:05:05 14:05:44

B %" Lake Chad Pass Predictions O] x|
Time of iy
LOS Observer: ISS (25544) Position= 44.3°S 153.3°W Altitude= 199.7 nm
PSRV | Target: Lake Chad (T015) Position= 13.0°N 14.0°E Altitude= 0.00 nm
Obs to Trg: Azimuth= 156 9°SE Declination=74.0° Range= 6790.1 nm
Time of |Time of |Time of |Pass Az. |Az. |Az. |Peak [Vis |AOS
Date(GMT) |AOCS MEL LOS Duration |AOS [MEL [LOS [Angle |[AML |Orbit# ‘
Declinati 2005!074 00:28:51 00:32:09 00:35:27 00:06:35 132° 051° 333° 58.8° NNN 36087
20051074 |13:35:48 |13:39:15 |13:42:36_|00:06:47 047 131" DDD (36096 |
Time of |2005/074 23:21:51 23:24:39 23:27:39 00:05:47 170° 230° 294° 29.4° NNN 36102
LOS 2005/075 00:58:51 00:59:39 01:00:54 00:02:02 072° 058° 037° 20.4° NNN 36103
:37:32 |2005/075 12:28:57 12:31:48 |12:34:42 00:05:44 002° 308" 251° 27.5° DDD 36111
20051075 14:05:18 14:07:09 |14:08:57 00:03:38 095° 128° 162° 214° DDD 36112
02:53:32 |2005/075 23:49:21 23:52:33 23:55:45 00:06:23 125° 052° 341° 42.7° NNN 36118
03:45:38 |2005/076 12:56:15 12:59:36 |13:02:54 00:06:38 049° 126° 207° 48.7° DDD 36127
13:19:32 | 2005/073/15:4210 | Closest &pproach: 2005/074/12:39:15 Angle: 67.8° Range: 2104 rm | L
14:06:20 uool:1d a1 207 21 Zi.0 N
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How are Laptops in Space Used?

WorldMap - Ground tracks & positions can be displayed for a virtually
unlimited number of satellites simultaneously

% IRIDIUM CONSTELLATION
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How are Laptops in Space Used?

WorldMap Earth Observation Support

Nadir Zoom

% Passes: Mile River Delta
YWiew Clock  Help

=] 3

Obzerver: 155 [26544] Position= 25.9°5 513" Altitude= 1975 nm
Target: Hile River Delta [TOZY] Pogition= 30.5"M 31.5°E Alitude= 0.00 nm

Obs to Trg: Azimuth= 55.6°HE Declination= 43.5° Range= 33050 nm
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Significance: For centuries the MNile Eiver Delta has c¢
ot the continent of Aftica Sit carmed downstream and
floods provided an agriculture casis swrounded by a st
deltas, the Mile Delta 15 in a constant state of change. It
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|
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Z
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AOS Lighting= NNN

00:02:59

el e n e e w e

n
i
™~

0S=

Time to
Time to LOS= Lost

+00:20:

14
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How are Laptops in Space Used?

WorldMap on a Personal Digital Assistant

b 181.4nm (4]

unset: -00:35:18

Exit Help
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How are Laptops in Space Used?

Deorbit Manager

D eorbit Manager - Deort¥1

File Update MaszzProps Map “window Help
- Deorhit Opparturities Table — — “DeombitFarameters | Burway.. | G info | Ehoto | MnwrPad...| Delete Tan | Delete All | e

Last Updated (MET): S2lbE A Start (MET): HNL D01/02:58:38 | GUA 001/04:20:53 |

001/00:00:31 R =t Latest safe TIGIMET)
o TIG{MET) ®rnoinm) Lt cG Cablk End (MET): iE}{CBBUS dispersed Xrande limit !

215 night [o01me:55:46 — Iterm Entries Tire To Tic: | HIDMDZGE0S || Current Cahin vol:
MTU  001/02:18:54 406 day Ok MO TR Wit (term O) 243377
MKT  001/031813° B18 day Ok RO LD SR e e e REl 4410 nm o
. IMm inplane burn (term 10} il : )
FSh 001/3:18:54 51 day Ok MO TFF  27:01 (mm:iss) e
FhH 001/M03:19:09* 116 dary Ok MO Thruster: C1dtern 14y 15014 fisec A g e I~ Cabin Leak filter
YHZ  001/02:19:45% 219 day Ok MNO [Z OMEi oM CZitemn 15} -0.60 TGO 0242 (Mm-ss)
AT 001/03:19:55% 519 day Ok MO Hi (iterm 16) 65832 nm TargetHa 1615 e R |
Y@K 001/03:20:31% 43 day Ok MO & GFC Theta (ltem 17) 12145248 deg ; :
T 001/02:20:55% 639 day Ok MO ~ Eom a8 : " TargetHP 18 t | e
DOM  001/04:13:41* 150 night Ok NO s rop (tem s Prebank 0 deg
Al : COMUS ELS+ECH Props o
GUA  001/04:20:53* 374 ht Ok MO =
g || = Al ELS+ECH

Dispersed Xrange Limit: 791 nm i All MSQS:I r Freeze footprints

Mows 10

+
& %NDI-I"‘].S

Faor Help. press F1 Last MP TLM Plets:

22 r-_ RS

23 Bl [menfemnnes 24 (B [wewdewsas | GMT: [113703:42.00 MET: [001/00:01.29
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Fuel Cell Monitoring System

The Fuel Cell Monitoring System (FCMS) was developed in
response to fuel cell issues that occurred on STS-83 causing
early termination of the mission.

Each of the three fuel cells on the orbiter is comprised of 96
individual subcells (formed in three substacks per fuel cell).
MCC uses a utility called the Fuel Cell Powerplant (FCP) Cell
Performance Monitor (CPM) to monitor onboard fuel cell
performance, however this utility can only display limited data
on the three substacks of the fuel cell. Individual subcell
voltages are unavailable to the MCC via the FCP CPM.

The FCMS provides direct access to the individual subcell
voltages of each fuel cell giving ground controllers additional
information on the status of each fuel cell. The subcell
voltages of each fuel cell are distributed to a Pulse Code
Modulation (PCM) unit, one per fuel cell. The signal from
these three PCMs is then made available through the
PCMMU port and accessed via the Payload and General
Support Computers (PGSCs) where the voltages are
recorded via the FCMS software.

The FCMS was first flown on STS-87. Using the application
to record fuel cell voltage data has been added to the flight

rules as a standard part of flight operations for every shuttle
flight.

m'FueI Cell Monitoring System

File Display Help

FUEL CELL 1

_Substﬂck 1

SSAY i mV ||
S51 30391 v |

_Substﬂck 2 Substack 3

954 149
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

=101

Displayed Fuel Cell —
* Fuel Cell 1
{~ Fuel Cell 2
" Fuel Cell 3

I~ Freeze Display

I~ Mute Sound

3% complete
(Recording all 3 cells)

Subcell
“Woltages

Subcell
“Woltages

Subcell
YWoltages

Slave PCM Unit

Slave PCM Unit

Master PCM Unit

Panel O5
PCMMU Outlet

FCMS Software On PGSC

e
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How are Laptops in Space Used?

Water Dump

WaterDump provides an electronic version of
the Flight Data File (FDF) water dump
procedure. By using real-time telemetry data,
the application provides more capability to the
crew than just a procedure viewer by
automatically jumping to appropriate
procedural steps at the appropriate time based
on the telemetry data being received. A
schematic display provides a graphical
representation of the real-time status of the
system.

This application was first flown on STS-85 and
remains an option for the crew to use in
addition to the paper water dump FDF
procedure.

'} Water Dump

B pdate Yew Help

[ F. SUPPLY H20 DUMP INITIATION
Fee R11L 2 SPLYT H20 DUMEYLY - DR (-0 Verfied by telemetry)
== CRT 3. Wail Tor SPLY H20 QT 1o decrease to desired level (71 to 2% per min]
Wed R1TL 1 SPLY H20 DUMPISOLYLY - CL[th-CL)

[Overboard supply H2O dump in progress | et | Sehematic| View Lon |

Skip

2101
Dumg To Pescand | T
Curient : 5%

GMT : 200223305 55 44
Damp Type : Supply

- [Tank by AHST

| Nz Temps - 285 8-255 DL-75

SUFPLY HZO NDZ TEMP - A=Zbb B=25%

Water
System
Data

PCMMU

WaterDump Software On PGSC
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How are Laptops in Space Used?

Rendezvous and Proximity Operations il bl

Application - El, =3

— used by the Space Shuttle crews during \
rendezvous, proximity operations, N\
undocking, and fly-around operations \K
relative to ISS and other payloads/vehicles ~

— First used on STS-49 for multiple Intelsat A\
retrieval attempts ek

— Flown on every rendezvous flight since | m\

3{
IS

T L
4RBAR (FT)
ShaTH )
188 -Cane el LLH Franms
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How are Laptops in Space Used?

155011 EDE41
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How are Laptops in Space Used?

Inventory Management System
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How are Laptops in Space Used?

7 = AR

Planning WG
l
IMS-M
= a00n0an
- SOL Server —1 onaooon
I Administrator MCC-M Server

Jsc L Server

\—\___‘__J_AMminislratnr

IMS System Architecture
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Radio Frequency Identification - RFID

RF SAW 64-Bit EPC Tag with Full Size Monopole Antenna

L]
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Radio Frequency ldentification - RFID

Inventory Management System

W/// )}/ SAW RFID Chip

Reader W

'.
.......
a ¥
ay - L]
wy 3
L 7S 3 .
.......
LIS
Rl 4
L

IDT Surface Acoustlc Wave

*..Tag Pulses Wave Reflectors
Antenna

Global SAW Tag
Reply Signal
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How are Laptops in Space Used?

International Procedures Viewer

IP

International

Procedure Wiewer

TOC

Harme I| Back | -

Forward | »

Warning Table |

Caution Table |

Services |

Search I(case inzensitive]

Find Pracedure

I Find Texrt I

Flight Library
Uplinked Procedures
Wwarning
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Assembly Operations 155-1t#
Bl oG- Command And Data Graoup
mim CSG - Crew Support Group

‘

DEEEHERERE BB B
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2.2 Secondary Power System
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‘f IMG - Integrated Medical Group
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B MG - Matinn Cantrol Gronn

AIHEEE

@ EWA - Extra vehicular Activities Group

MRG - Maintenance And Repair Group

Resize to Frame I

Hide Ouerview Panel | ‘
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Procedure Panel

Zoom Level

EPS
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Anomaly - P&

DC5U28(4B) |_[T]
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Return to Default Zoom
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Power Supply' @
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[
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How are Laptops in Space Used?

Dynamic Onboard Ubiquitous Graphics - DOUG

DOUG EVA - 575117-=I185813A

File Display Edit JntSystems Transporters Reconfiy Toggles Options

Frame Rate = 31.655301
Select Target Option - =Home Key - | @ETSEIERETT-REEed sle (N1 ol v Bla b B
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How are Laptops in Space Used?

® DOUG Capabilities

Provides a 3D graphical representation of ISS exterior

Used as a laptop based software training tool for procedure reviews, dry-
runs, situational awareness during robotic operations.

Operator can use DOUG in standalone mode or connected to a PCS laptop
for real-time updates of SSRMS joint angles.

Features included the ability to reconfldgure models, proximity monitoring
(“collision av0|dance’|’_\2 for SSRMS, and load predefined positions for
cameras, SRMS & SSRMS joint angles

DOUG models are “best effort” and are not “certified” for dimension and
position accuracy. Models are sufficient to use for training.

02/06/07
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How are Laptops in Space Used?

DOUG Usage WRT Proximity Monitoring (“ Collision Avoidance”)

Capabilities:

Calculates SSRMS boom distance to
closest structure.

Provides visual and/or audible cues
when boom approaches structure.

User can set the alarm distance.
- Default is 24"

Limitations:

Crit 3 software — model fidelity and validation
are aimed at training and SA.

Only calculates distance between the two
SSRMS booms and structure. Does not include
joints, cameras or other ORUs attached to the
boom.

Does not monitor collision between the boom
and the wrist/shoulder/grappled payload
structure (nuisance alarms).

DOUG proximity monitoring can also be affected
by telemetry time delays, as much as six
seconds
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How are Laptops in Space Used?

IP Phone
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How are Laptops in Space Used?

Portable Computer System
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What are some of the management challenges?

®* Hardware
® Software

® Criticality
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What are some of the management challenges?

Hardware

Searching the onboard IMS Database for “laptop” returns:

Cage

ACRONYM

E_OPS

NASA

A31lp Laptop

LAPTOP COMPUTER ASSY, IBM A31P

NASA

A31p Laptop

LAPTOP COMPUTER ASS, IBM A31P

NASA

A31lp Laptop

LAPTOP COMPUTER ASSY, IBM A31P

NASA

A31p Laptop

LAPTOP COMPUTER ASSY, IBM A31P

NASA

A31lp Laptop

LAPTOP COMPUTER ASSY, IBM A31P

NASA

A31p Laptop

Laptop Computer Assy, IBM A31p

NASA

A31lp Laptop

LAPTOP COMPUTER ASSY, IBM A31P

NASA

A31lp Laptop

LAPTOP COMPUTER ASS, IBM A31P

NASA

A31lp Laptop

LAPTOP COMPUTER ASS, IBM A31P

NASA

A31lp Laptop

LAPTOP COMPUTER ASSY, IBM A31P

NASA

A31lp Laptop

LAPTOP COMPUTER ASSY, IBM A31P

NASA

A31lp Laptop

Laptop Computer Assy, IBM A31p

NASA

A31lp Laptop

Laptop Computer Assy, IBM A31p

NASA

A31lp Laptop

LAPTOP COMPUTER ASSY, IBM A31P

NASA

A31p Laptop

LAPTOP COMPUTER ASSY, IBM A31P

NASA

A31lp Laptop

LAPTOP COMPUTER ASSY, IBM A31P

NASA

A31p Laptop

LAPTOP COMPUTER ASSY, IBM A31P

NASA

A31lp Laptop

LAPTOP COMPUTER ASS, IBM A31P

NASA

A31p Laptop

LAPTOP COMPUTER ASS, IBM A31P

NASA

A31p Laptop

LAPTOP COMPUTER ASS, IBM A31P

NASA

A3lp Laptop

Laptop Computer Assy, IBM A31p

NASA

A31lp Laptop

Laptop Computer Assy, IBM A31p

NASA

A31lp Laptop

Laptop Computer Assy, IBM A31p

NASA

A31p Laptop

LAPTOP COMPUTER ASSY, IBM A31P
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What are some of the management challenges?

and..
Cage |ACRONYM E OPS
NASA A31p Laptop LAPTOP COMPUTER ASSY, IBM A31P

NASA A31p Laptop LAPTOP COMPUTER ASS, IBM A31P

NASA A31p Laptop LAPTOP COMPUTER ASSY, IBM A31P

NASA A31lp Laptop Laptop Computer Assy, IBM A31p

NASA A31p Laptop Kit IBM A31P LAPTOP KIT

NASA A31p Laptop Kit IBM A31P LAPTOP KIT

NASA A31p Laptop RSE1 LAPTOP COMPUTER ASSY, IBM A31P

NASA A31p Laptop RSK1 LAPTOP COMPUTER ASSY, IBM A31P

NASA ELC (EXPRESS LAPTOP COMPUTER) Installation ELC (EXPRESS LAPTOP COMPUTER) Installation

NASA ELC (EXPRESS LAPTOP COMPUTER) Installation ELC (EXPRESS LAPTOP COMPUTER) Installation

NASA ELC (EXPRESS LAPTOP COMPUTER) Installation ELC (EXPRESS LAPTOP COMPUTER) Installation

NASA LAPTOP CHASSIS LAPTOP CHASSIS

NASA LAPTOP COMPUTER (IBM 760XD) ASSEMBLY, IBM THINKPAD FLIGHT LAPTOP COMPUTER SYSTEM MOD

NASA LAPTOP COMPUTER (IBM 760XD) ASSEMBLY, IBM THINKPAD FLIGHT LAPTOP COMPUTER SYSTEM MOD

NASA Laptop Computer (IBM 760XD) IBM THINKPAD FLIGHT LAPTOP COMPUTER SYSTEM MODEL 760XD

NASA LAPTOP COMPUTER (IBM 760XD) ASSEMBLY, IBM THINKPAD FLIGHT LAPTOP COMPUTER SYSTEM MOD

NASA LAPTOP COMPUTER (IBM 760XD) ASSEMBLY, IBM THINKPAD FLIGHT LAPTOP COMPUTER SYSTEM MOD

NASA Laptop Computer (IBM 760XD) ASSEMBLY, IBM THINKPAD FLIGHT LAPTOP COMPUTER SYSTEM MOD

NASA LAPTOP COMPUTER (IBM 760XD) ASSEMBLY, IBM THINKPAD FLIGHT LAPTOP COMPUTER SYSTEM MOD

NASA LAPTOP COMPUTER (IBM 760XD) ASSEMBLY, IBM THINKPAD FLIGHT LAPTOP COMPUTER SYSTEM MOD

NASA LAPTOP COMPUTER (IBM 760XD) ASSEMBLY, IBM THINKPAD FLIGHT LAPTOP COMPUTER SYSTEM MOD

NASA Laptop Computer (IBM 760XD) ASSEMBLY, IBM THINKPAD FLIGHT LAPTOP COMPUTER SYSTEM MOD

NASA Laptop Computer (IBM 760XD) ASSEMBLY, IBM THINKPAD FLIGHT LAPTOP COMPUTER SYSTEM MOD
02/06/07 USA
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What are some of the management challenges?

and...
Cage ACRONYM E _OPS
NASA Laptop Computer (IBM 760XD) ASSEMBLY, IBM THINKPAD FLIGHT LAPTOP COMPUTER SYSTEM MOD
NASA LAPTOP COMPUTER (IBM 760XD) ASSEMBLY, IBM THINKPAD FLIGHT LAPTOP COMPUTER SYSTEM MOD
NASA LAPTOP COMPUTER (IBM 760XD) ASSEMBLY, IBM THINKPAD FLIGHT LAPTOP COMPUTER SYSTEM MOD
NASA LAPTOP COMPUTER (IBM 760XD) ASSEMBLY, IBM THINKPAD FLIGHT LAPTOP COMPUTER SYSTEM MOD
NASA LAPTOP COMPUTER (IBM 760XD) ASSEMBLY, IBM THINKPAD FLIGHT LAPTOP COMPUTER SYSTEM MOD
NASA LAPTOP COMPUTER (IBM 760XD) ASSEMBLY, IBM THINKPAD FLIGHT LAPTOP COMPUTER SYSTEM MOD
NASA LAPTOP COMPUTER (IBM 760XD) ASSEMBLY, IBM THINKPAD FLIGHT LAPTOP COMPUTER SYSTEM MOD
NASA LAPTOP COMPUTER (IBM 760XD) ASSEMBLY, IBM THINKPAD FLIGHT LAPTOP COMPUTER SYSTEM MOD
NASA LAPTOP COMPUTER (IBM 760XD) ASSEMBLY, IBM THINKPAD FLIGHT LAPTOP COMPUTER SYSTEM MOD
NASA LAPTOP COMPUTER (IBM 760XD) ASSEMBLY, IBM THINKPAD FLIGHT LAPTOP COMPUTER SYSTEM MOD
NASA LAPTOP COMPUTER (IBM 760XD) ASSEMBLY, IBM THINKPAD FLIGHT LAPTOP COMPUTER SYSTEM MOD
NASA LAPTOP COMPUTER (IBM 760XD) ASSEMBLY, IBM THINKPAD FLIGHT LAPTOP COMPUTER SYSTEM MOD
NASA LAPTOP COMPUTER (IBM 760XD) ASSEMBLY, IBM THINKPAD FLIGHT LAPTOP COMPUTER SYSTEM MOD
NASA LAPTOP COMPUTER (IBM 760XD) ASSEMBLY, IBM THINKPAD FLIGHT LAPTOP COMPUTER SYSTEM MOD
NASA LAPTOP COMPUTER (IBM 760XD) ASSEMBLY, IBM THINKPAD FLIGHT LAPTOP COMPUTER SYSTEM MOD
NASA LAPTOP COMPUTER (IBM 760XD) LAPTOP
NASA LAPTOP COMPUTER (IBM 760XD) ASSEMBLY, IBM THINKPAD FLIGHT LAPTOP COMPUTER SYSTEM MOD
NASA LAPTOP COMPUTER (IBM 760XD) ASSEMBLY, IBM THINKPAD FLIGHT LAPTOP COMPUTER SYSTEM MOD
NASA Medical Equipment Computer Medical Equipment Computer
NASA MEDICAL EQUIPMENT COMPUTER SYSTEM KIT KIT ASSEMBLY, MEDICAL EQUIPMENT COMPUTER
NASA MSG LAPTOP COMPUTER (MLO) IBM THINKPAD LAPTOP W/ MSFC LABELS
NASA MSG LAPTOP COMPUTER (MLC) IBM THINKPAD LAPTOP W/ MSFC LABELS
NASA PGSC, 760XD COMPUTER IBM THINKPAD ASSEMBLY
NASA PGSC, 760XD COMPUTER IBM THINKPAD ASSEMBLY
NASA PGSC, 760XD COMPUTER IBM THINKPAD ASSEMBLY
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What are some of the management challenges?

and still more...

Cage ACRONYM E OPS
NASA PGSC, 760XD COMPUTER IBM THINKPAD ASSEMBLY
NASA PGSC, 760XD COMPUTER IBM THINKPAD ASSEMBLY
NASA Ziplock Bag ZIP LOCK BAG
RSAO00 A31lp Laptop Laptop Computer Assy, IBM A31p
RSAO00 A31lp Laptop Laptop Computer Assy, IBM A31p
RSAO00 A31lp Laptop Laptop Computer Assy, IBM A31p
RSAO00 A31lp Laptop RSE-Med Laptop Computer Assy, IBM A31p
RSAO00 A31lp Laptop RSE-Med Laptop Computer Assy, IBM A31p
RSAO00 Laptop 1 Laptop Thinkpad
RSAO00 Laptop NMAKET Laptop Thinkpad
RSAO00 Laptopl Laptop Thinkpad
RSAO00 Laptopl Laptop Thinkpad
RSAO00 Laptop2 Laptop Thinkpad
RSAO00 Laptop2 Laptop Thinkpad
RSAQ00 Laptop2 Laptop Thinkpad
RSAO00 Laptop3 Laptop Thinkpad
RSAO00 Wiener Power Note KomnbloTep Wiener Power Note
RSAO00 Ayant nantonos PC NULL
RSAQ00 B/ ®opmaTbl Laptop NULL
RSAO00 B/ ®opmaTbl Laptop NULL
RSAO00 Jlanton ThinkPad A22P NULL
RSAOO |Nanton ThinkPad A22P NULL
RSAO00 NepexogHuk kK LAPTOP MNepexogHuk kK LAPTOP
RSAO00 NepexogHuK K LAPTOP NULL
RSAO00 NepexogHuK K LAPTOP NULL
RSAO00 MNepexogHuk kK LAPTOP NULL
RSAQ00 NepexogHuk K LAPTOP NULL
RSAO00 NepexogHuK kK LAPTOP NULL
USA
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What are some of the management challenges?

Software - from the ISS SSC IBM 760XD client load manifest

SSC Client Operating System: Windows *98 SE (4.10.2222A)

Windows Applications

ActiveMovie Control Win98 Inbox Repair Tool Win98
Address Book Win98 My Briefcase Win98
Backup Win98 Notepad Win98
Calculator Win98 Paint Win98
CD Player Win98 Quick View Win98
Character Map Win98 Sound Recorder Win98
Clipboard Viewer Win98 Synchronize Win98
Dial-Up Networking Win98 Volume Control Win98
Disk Defragmenter Win98 Winpopup Win98
Explorer Win98 WordPad Win98
HyperTerminal Win98 Windows Media Player 7.0
Imaging Win98 Winsock 2.0
02/06/07 US A
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What are some of the management challenges?

and...

COTS Applications

Application Version MCC Console Position
Acrobat Reader 4.0 OpsPLAN/ODF
Asymetrix DVP 4.0 CAPCOM
Context Translator 3.5.18 CAPCOM
Cyrillic Keyboard 5.0 CAPCOM
DirectX 7.0a OSSCO
Ghost Explorer 5.1c 0OSSCO
Internet Explorer 5.50.4134.0600 0OSSCO
-Additional Web Fonts N/A OSSCO
-AOL ART Image Format Support N/A 0SSCO
-Browsing Enhancements N/A 0OSSCO
-Chat 25 0OSSsCO
-Core Fonts N/A OSSCO
-DirectAnimation N/A 0SSCO
-Dynamic HTML Data Handling N/A 0OSSCO
-Japanese Text Display Support N/A 0OSSCO
-Language Auto Selection N/A 0OSSCO
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What are some of the management challenges?

and...
COTS Applications
Application Version MCC Console Position
Inetrenet Explorer Administration Kit (IEAK) 5 0OSSCO
Microsoft Office 2000 (SR-2) 0SSCO
-Microsoft Access for Windows 2000 (SR-2) 0SSCO
-Microsoft Excel for Windows 2000 (SR-2) 0SSCO
-Microsoft Outlook for Windows 2000 (SR-2) 0SSCO
-Microsoft PowerPoint for Windows 2000 (SR-2) 0SSCO
-Microsoft Word for Windows 2000 (SR-2) 0SSCO
K995 1.0 0SSCO
Microsoft ActiveSync 3.0 0SSCO
Norton AntiVirus Corporate Edition # 7.50.846 0SSCO
PCAnywhere 921 0SSCO
PC Card Director 3.10 0OSSCO
PC Card Late Update 1.0 0SSCO
QuickTime Movie Player 4.0 CAPCOM
QuickTime Picture Player 4.0 CAPCOM
Real Player 4.0.20.158 CAPCOM
Screen Cam 2.1 0OSSCO
02/06/07 US A
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What are some of the management challenges?

and...
Operational Software
Application Version Validation Level MCC Console Position
AutolWIS 5.0 Class Il ClO
Earth Obs Atlas Program 1.0 Class Il Earth Obs (TSC)
EarthK AM 6.0 Class 11l POD
EMU Battery Discharge Rev. A Class Il EVA
Ester © N/A Class Il POD
FPP (Floating Potential Probe) 2.2 Class 11l PHALCON
ISS HAM 1.0 COTS IMC
IWIS 422 Class Il CIO
KU Band File Transfer 2.0.11 Class | OpsPLAN/ OCA
Netmeeting video utility 1.0 Classslll 0OSSCO
0O0cCl
-MPV 2.0 Class | OpsPLAN/ ODF
-OSTPV 2.0 Class Il OpsPLAN
Ops Hab Survey 3.0 Class IV BME
Proshare 19A COTS BME
TeSS_Eval Class 11l BME
WinPack 6.70 COTS IMC
02/06/07 US A
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What are some of the management challenges?

and...
Robotics Software
Application Version Validation level MCC Console Position
BEV
-Bird Seed 2.0 Class | 0SSCO
-ISP Server 2.2 Class | 0OSSCO
-MCS BEV 2.3 Class | ADCO
-PCS DAS (Dictionary files) 12A.011 0SSCO
D.0.U.G. (DP122002) 14 Class Il ClO
RSAD 1.2 Class | ROBO
02/06/07 US A
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What are some of the management challenges?

and...

SpOC Applications

Application Version Validation level MCC Console Position
Capture Master 1.0 Class Il 0OSSCO

File Sniffer 1.02 Class IlI 0SSCO

FTP Server 0.69 COTS 0OSSCO

HazMat 4.05 Class Il POD

Ini Change Editor (ICE) 2.0 Class Il 0OSSCO

Inventory Management System

-IMS 1.39 Class Il CIO/ 1SO
-Barcode Reader 1.01 Class Il CIO/ 1SO
Packet Display programs (PDP) 1.03 Class 1l 0OSSCO
PingMaster 2000 2.05 Class | 0OSSCO
Pistol Grip Tool (PGT) 3.02 Class Il EVA (TITAN)
POC PLOT 1.0c Classlll 0SSCO
Quaternion Euler Converter 1.01 Class | CAPCOM
Time Utilities 3.0 Classlll CAPCOM
World Map 4.03 Class I CAPCOM
-Pass Wizard 3.01 Class 11 CAPCOM
-Telemetry Server 2.1 Class Il 0OSSCO
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What are some of the management challenges?

and...

COSS Applications

Application Version Validation Level MCC Console Position
ASAP Player N/A Class 111 CAPCOM
Greetings 1.3.0.0 Class 111 BME

ISS Library Reference Tool 25.1.7 Class 111 CAPCOM
ISS Wallpaper Changer 1.04.1 Class 111 BME
QRZ! Vol. 19 COTS IMC

Sky Watch 1.2.0.1 Class 111 CAPCOM
COSS Timer 1.0.0.0 Class 111 CAPCOM
Unit Conversion 4.10 Class 11l CAPCOM
Video Capture 1.2.0 Class 11 OSO/PTV
Video Overlay 1.2.3 Class 111 OSO/PTV
Voting In Space 1.0 Class 111 CAPCOM
VR Bubble Viewer 2.0 Class 111 CAPCOM
Whip! Viewer 4.0 Class 111 CAPCOM
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What are some of the management challenges?
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What are some of the management challenges?

“Art is limitation; the essence of every picture is the frame.”

G.K. Chesterton
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What are some of the management challenges?

®* From NSTS 222206 - REQUIREMENTS FOR PREPARATION AND APPROVAL OF
FAILURE MODES AND EFFECTS ANALYSIS (FMEA) AND CRITICAL ITEMS LIST (CIL)
TABLE 4.1
GSE CRITICALITY CATEGORY DEFINITIONS
Criticality Potential Effect or Failure
1 Single failure which could result in loss of life or vehicle.
1R Two redundant hardware items, which if both failed,
could result in loss of life or vehicle (or loss of a safety
or hazard monitoring system listed in Table 4.5).
1S Single failure in a safety or hazard monitoring system
that could cause the system to fail to detect, combat,
or operate when needed during the existence of a hazardous
condition and could result in loss of life or
vehicle.
2 Single failure which could result in loss (damage) of a
vehicle system.
3 All others.
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What are some of the management challenges?

Please registirer
to continue using
this software!
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What are some of the management challenges?

® Criticality 1 - PCS, RTF
® Criticality 2 - Payloads
® Criticality 3 - PGSC, SSC “All others.”
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Looking Forward

® Return on Investment
“Laptops in Space may be the most cost effective technology
ever utilized by NASA for human spaceflight”
® Looking forward

— Upgrade to the onboard ISS network infrastructure starting on
Expedition 15

— RFID SDTO targeted for Expedition 16-17
— Upgrade to the IBM A31P ThinkPad targeted for FY08

— Potential improvements for telemetry distribution, OCA
hardware software, and software deployment processes

— ISS docking video system

® Shuttle has been alaptop technology test bed for Station; Station
should be the same for Constellation
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The End (not)

Laptops in Space:

Not only does everybody want one...

Everybody needs one!
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